Effects of progesterone on human spermatozoa prepared for in-vitro fertilization.
Progesterone has been tested in vitro with human spermatozoa to verify its physiological effects and its possible therapeutic use in cases of male infertility. Progesterone induced a rapid, dose-dependent influx of calcium in capacitated and non-capacitated spermatozoa with a half-maximally effective dose of 30 nM. The agonist, 19-nortestosterone, was much less potent that progesterone itself. Progesterone-induced calcium influx was not inhibited by a similar concentration (0.1 microgram/ml) of RU 486, a classical progesterone antagonist. The increase in intracytoplasmic calcium levels was unable to induce the acrosome reaction (AR) even after incubation for 5 h, when this was evaluated by double staining, using a monoclonal antibody GB24 raised against the inner acrosome membrane and ethidium homodimer as a vital probe. However, after incubation for 5 h, progesterone was able to enhance the tyrosine phosphorylation of a 95 kD sperm protein, which is phosphorylated progressively during capacitation in well-defined culture media. Incubation of spermatozoa with 1 or 10 micrograms/ml progesterone for 3 or 30 min did not induce major modifications of hyperactivated movement when analysed by computer-assisted semen analysis. Progesterone secreted by cumulus cells may physiologically increase sperm intracytoplasmic free calcium during capacitation. This priming effect may facilitate the acrosome reaction, induced by binding to the zona pellucida, without enhancing spontaneous acrosome reaction prematurely. It therefore seems useful to propose progesterone as a means of accelerating capacitation during in vitro fertilization in cases of male infertility.